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Introduction
Spironaphthoxazines (SPO), a promising family of photochromic compounds, has already been gained continuous attention for last three decades due to their supereminent fatigue-resistance properties [1] [2] [3] . Many systematic studies on SPO have been reported [4] [5] [6] [7] , and following that ten thousands of SPO derivatives were synthesize and published aiming on the improvement of chemical or physical natures of parent SPO 8, 9) or mixture solution was poured into 100 ml ether and precipitated; then filtered and washed with ether and 15, 16) . Photochromic behavior of SPO in water is depicted as 
Multi-switching system
Associating with change induced by UV/vis irradiation, a three-state switching system can be developed on the basis of reversible interconversion of SPO.
SPO ring opens upon ultraviolet irradiation to generate the merocyanine ME. This transformation is accompanied with the appearance of an intensive absorption band in the visible region (Figure 3 ).
There transformation of merocyanine ME to the original spiro form is thermodynamically forbidden when only treated with heating, indicating that the open form ME offers a good thermostability. In the presence of acid, however, ME switches to MEH with remarkable changes on the absorption spectra (Figure 3 ). The protonated merocyanine MEH can also be generated directly from SPO after the addition of acid.
Furthermore, the protonated species MEH switches to SPO only upon addition of base, providing good thermo-and photostability. Thus, the reversible interconversion of the three states SPO, ME and MEH can be established by cooperating UV-vis irradiation and pH stimuli.
Acid-base effects on fluorescent spectra
The interconversion from SPO to MEH also resulted in changes on emission spectra illustrated in In the context of the ability of SPO to function as a gas detector, when a TLC plate adsorbed with SPO was exposed to HCl and ethylamine vapour in turn, marked change of fluorescence emission occurred ( Figure 6 ). It is apparent that upon exposure to HCl vapour, the change in fluorescent color obtained was visually noticeable; when the TLC plate which had been exposed to the HCl vapour was exposed to ethylamine vapour, the original state was regenerated within 1s as response time of fluorescent reversal.
These reversible phenomena were repeated several times for a given TLC plate adsorbed with SPO.
Conclusion
The emission spectra and acid-base switchable behavior 
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